The continually increasing cardiovascular risk with decreasing level of socioeconomic position, as indicated by education, occupational status, and income, is well-established. [1] [2] [3] Understanding factors contributing to this socioeconomic gradient is important for planning disease prevention. It has been suggested that early-life social circumstances influence employment and social position in adulthood which, in turn, influence cardiovascular risk (the pathway model). 4 Cumulative lifetime exposures to IJE vol.32 Background The role of early personality in socioeconomic inequalities in health is not well understood. We investigated the extent to which type A components in adolescence and early adulthood contributed to the inverse association between education and behavioural cardiovascular disease risk factors in adulthood.
adverse social and material circumstances, beginning in early life might also have a role in the development of socioeconomic inequalities in cardiovascular health in adulthood (the accumulative model). 5, 6 Not enough is known about the extent to which stable psychological attributes in childhood and adolescence determine one's socioeconomic trajectory. Indirect evidence suggests that components of type A behaviour pattern (TABP) may be relevant in this context. Type A behaviour pattern is a multidimensional, temperament-related construct, 7, 8 which is assumed to be partly inherited. 9 Type A behaviour pattern includes psychologically distinct components which have both pathogenic and protective aspects in terms of health and adjustment. 10, 11 High levels of impatience and aggressiveness have been associated with poor school achievement, downward occupational mobility, long-term unemployment, and a high level of somatic and behavioural cardiovascular risks. [11] [12] [13] [14] [15] [16] These and other pathogenic components of TABP have their antecedents in childhood hyperactivity, which has been shown to predict adjustment problems such as antisocial personality, poor school achievement, and onset of substance use. [17] [18] [19] The protective components of TABP, including engagement-involvement and hard-driving (responsibility), are associated with high self-esteem, high level of aspirations, and low level of somatic cardiovascular risk factors. 11, 20 The on-going population-based Cardiovascular Risks in Young Finns (CRYF) study provided an opportunity to prospectively examine the extent to which components of TABP in adolescence and early adulthood are associated with educational level later in adulthood and the extent to which these personality traits contribute to the inverse association between educational level and cardiovascular health risk behaviours in adulthood. We hypothesized that components of impatience and aggression predict low educational level and high levels of health risk behaviours. Components of hard-driving and engagement-involvement were hypothesized to predict high educational level and low levels of behavioural risks.
Methods

Sample selection and participants
This study is part of the ongoing Cardiovascular Risk in Young Finns (CRYF) study. 21 In order to select participants that would represent Finnish children and adolescents in terms of socioeconomic and demographic background, and living conditions, Finland was divided into five areas according to the location of those university cities with a medical school. In each area, urban and rural boys and girls were randomly selected on the basis of their personal social security number from the Social Insurance Institution's population register, which covers the whole population of Finland.
Information about TABP and parents' socioeconomic position was collected in 1983, when the participants were 12, 15, 18 and 21 years old. The follow-up measurement 9 years later in 1992 assessed participant's socioeconomic status and cardiovascular health risk behaviours. Complete data on TABP and participant's educational level were available from 648 men and 477 women, 57% of the participants of the sample in 1983. Sample attrition in the CRYF follow-up studies has not been found to be systematic in regard to health behaviours or personality factors. [22] [23] [24] 
Measures
Participant's TABP was both self-rated and evaluated by their mothers using the TABP questionnaire for the Finnish Multicenter Study (AFMS). 25 The AFMS consists of 17 items on a five-point scale of 1 (totally disagree) to 5 (totally agree), of which 14 items are derived from the Matthews Youth Test for Health (MYTH). 26 To make the AFMS more suitable for adolescents and young adults, four items of the original MYTH were replaced by four items derived from the Swedish version of the Jenkin's Activity Survey for Students (JAS). 27 The details of the development of this method have been given by Keltikangas-Järvinen and Räikkönen. 25 As in previous studies on the associations of TABP with school achievement and cardiovascular risk, 14, 25 we used non-correlated linear composite scales based on factor analysis to measure the following dimensions of TABP: impatience (sample item: 'When I have to wait for others I become impatient' (from the self-report scale), 'When my child has to wait for others he/she becomes impatient' (from the mother-rating scale); aggression-competitiveness (sample item: 'I tend to get easily into fights' (from the self-report scale), 'My child tends to get easily into fights' (from the mother-rating scale); engagement-involvement (sample item: 'I am frequently asked to be a leader', (from the self-report scale), 'My child is frequently asked to be a leader' (from the mother-rating scale); and hard-driving (sample items: 'I consider myself more responsible than the average person', (from the self-report scale), 'I consider my child to be more responsible than the average person' (from the mother-rating scale). The general coefficients of reliability of the different components have been shown to range from 0.75 to 0.85. 11 Correlations between self-ratings and mother-ratings were 0.34, 0.22, 0.30, and 0.22 (Ps Ͻ 0.01) for impatience, aggression-competitiveness, engagementinvolvement, and hard-driving, respectively. The AFMS correlates significantly with another well-known type A test, i.e. the Wolf-Hunter A-B Rating Scale. 25 The AFMS shows significant continuity over different developmental periods, 28 and the 3-year test-retest stability is 0.32 (P Ͻ 0.05) for young adult men and 0.42 (P Ͻ 0.01) for young adult women. 28 Parental education was requested from both parents of the participants. Three categories were used: I academic (parents studying at or graduated from university); II secondary education but not academic (parents reporting high school or vocational school as their highest education); and III comprehensive school (parents reporting comprehensive school as their highest education). Information on the parent with the higher education was used in the analyses. Participants' education in the follow-up was measured with a similar classification.
Health risk behaviours in the follow-up comprised smoking (daily smokers versus others), regular alcohol consumption (alcohol use at least once a week versus less than once a week), and butter use in diet (preference for butter or butterbased mixtures versus preference for margarine or vegetable oil). Physical inactivity was assessed by a physical activity index consisting of frequency, intensity, and duration of exercise. 29 Participants in the lowest quartile were defined as physically inactive. These self-reported measures (and cutoff points) have been associated with serum lipids, insulin concentrations, and blood pressure in previous studies of the CRYF sample. 30 
Statistical analyses
Positive findings in all the following steps were considered to support the hypothesis that TABP contributes to the generation of educational differences in health risk behaviours: (1) impatience and aggression-competitiveness should be inversely associated with subsequent educational level and positively associated with subsequent health risk behaviours, while hard-driving and engagement-involvement should be positively associated with subsequent educational level and inversely associated with health risk behaviours; (2) educational level should be associated with health risk behaviours; and (3) this association should attenuate after controlling for components of TABP.
In the first step, differences in the levels of TABP dimensions between the three educational level groups of participants were tested by analysis of variance. As parental education is a known predictor of adulthood education, 4, 6 age and parental education were used as covariates. Only those dimensions of TABP that were significantly associated with educational level were considered when testing the age-adjusted associations of TABP dimensions with health risk behaviours.
In the second step, logistic regression analysis was used to study the associations between participant's educational level and health risk behaviours. Odds ratios (OR) and their 95% CI were adjusted for age and parental education. In the third step, TABP, as a covariate, was entered into these models. Following Bosma et al. 31 Results Table 1 shows the characteristics of the participants. There were more regular smokers and alcohol consumers among men than among women. In regard to TABP dimensions, men scored higher on aggression-competitiveness (mother-rated), engagementinvolvement (self-rated), hard-driving (self-rated), and global TABP (both self-and mother-rated). Mother-rated TABP factor scores ranged between -3.09 and 3.76, -2.56 and 4.13, -4.00 and 2.83, and -2.47 and 7.18 for impatience, aggressioncompetitiveness, engagement involvement, and hard-driving, respectively. The corresponding figures for self-rated TAPB were -3.07 to 3.36, -2.34 to 3.86, -2.31 to 3.06, and -3.66 to 3.46. Table 2 shows the mean values of TABP dimensions by levels of subsequent education. Irrespective of sex, high scores on impatience (mother-rated) and low scores on hard-driving (selfand mother-rated) predicted low educational level. In addition, aggression-competitiveness (mother-rated) was negatively related to educational level in men, and engagement-involvement (self-rated) was positively associated with educational level in women.
Of the health risk behaviours, smoking and physical inactivity were associated with participant's educational level. Participants belonging to the lowest educational group were approximately eight times more likely to be smokers than participants belonging to the highest educational group (OR = 7.9, 95% CI: 3.4-18.4 in females, OR = 8.5, 95% CI: 3.1-23.9 in males). The association between educational level and physical inactivity was significant only for women, the least educated being approximately five times more likely than women with an academic education to be physically inactive (OR = 5.4, 95% CI: 2.6-11.4).
The relations of the relevant TABP dimensions to smoking and physical inactivity are shown in Table 3 (a table showing the relations between all TABP dimensions and all health risk behaviours is available from the first author on request). Male and female smokers scored higher on impatience (motherrated) and lower on hard-driving (mother-and self-rated for men, mother-rated for women) than non-smokers. In addition, female smokers scored lower on engagement-involvement (self-rated) than non-smokers. As regards physical inactivity in women, inactive participants scored higher on impatience (mother-rated) and lower on engagement-involvement (selfrated) than active participants.
The relation between educational level and smoking attenuated after the relevant components of TABP were added to the model (Table 4) . Adding self-rated TABP to the model already adjusted for age and parental education decreased the OR by 6.8% in women and by 10.8% in men. Corresponding figures after adding mother-rated TABP were 14.6% in women and 24.3% in men. When self-and mother-rated TABP were added simultaneously, the decrease in OR was 20.5% in women and 28.5% in men. After adjustment for self-and mother-rated TABP, the OR for educational level and physical inactivity in women decreased by 12.7% and 6.1%, respectively. After self-and motherrated TABP were added simultaneously, the corresponding decrease in OR was 17.7%.
Discussion
This study showed that pathogenic and protective components of type A behaviours were associated with later educational level and cardiovascular risk behaviours. A high level of impatience and lack of hard-drive (i.e. not taking life very seriously, low sense of responsibility) in adolescence and early adulthood predicted low educational level and a high risk for smoking after 9 years in Finnish young adults. In addition, lack of engagementinvolvement predicted low educational level and high risk for smoking and physical inactivity in women. Almost one-third of the association between educational level and smoking in men was attributable to components of TABP. The corresponding proportion in women was one-fifth for both smoking and physical inactivity.
Our study replicated findings which have shown that impatience and inability to tolerate frustration predict poor health, adverse health behaviours, and poor school achievement. [12] [13] [14] 18, 19 Our evidence may be interpreted according to both the pathway model 4 and the accumulation model. 5, 6 In line with the first model, high levels of impatience and low levels of hard-driving predicted drift to lower educational level, which in turn was associated with smoking. Thus, personality earlier in life may affect adulthood health behaviours through its impact on adult social circumstances. In accordance with the latter model, high levels of pathogenic and low levels of protective components of TABP may be an antecedent of a cycle of maladaptation which leads to the accumulation of adverse experiences, e.g. school maladjustment, health risk behaviours, and subsequent erratic worklife, 12,13 the combination of which may contribute to socioeconomic inequalities in adulthood health.
Bosma et al. 31 showed that personality is partially rooted in childhood social class, and that personality may act as a mediator between childhood social class and adulthood health. According to our findings, educational level in adulthood may be partially rooted in biologically based, temperament-related personality characteristics, and such personality may explain the association between low educational level and adverse health behaviours, irrespective of parental socioeconomic position. It should be noted, however, that the inverse associations of education with smoking and physical inactivity remained highly significant after adjustment for TABP. This implies that other factors besides personality contribute to the relationship between educational level and health risk behaviours. Prior research shows that low social class in childhood is associated with multiple chronic stressors, such as a high level of family conflicts, unresponsive parenting, threatening neighbourhood environments, and poor school achievements. 33 It has also been suggested that the mother's low social class may predispose the fetus to an unfavourable growing environment, thus programming the child's health even before birth. 34 PERSONALITY, EDUCATION, AND CARDIOVASCULAR RISK 971 Personality, as rated by mothers, seemed to be a stronger predictor of educational level and health risk behaviours than self-rated personality. It is possible that mother-ratings of personality reflect the mother's perception of the child's behaviour rather than the child's actual behaviour. Mothers characterized by a hostile parenting attitude 35 tend to reject their children emotionally and to evaluate them as difficult, burdensome and in need of disciplinary action. Such hostile maternal attitude towards the child may be a marker of dysfunctional family relationships and a high level of family stress. 36 Thus, mother-ratings of the child's personality as 'difficult' may in fact reflect abnormalities in family relationships which, in turn, are known to contribute to the child's adjustment problems and poor physical health. 36 Smoking and physical inactivity are well-known risk factors for cardiovascular disease. 29, 30, 38 Smoking is strongly associated with current socioeconomic position, 2,3,22 while other health risk behaviours, such as dietary practices, have been shown to be largely determined by parental socioeconomic position. The propensity to smoke may also be partly inherited, 37 and evidence shows that both individual differences in smoking behaviour and certain personality characteristics have their genetic basis in the same dopaminergic function-related alleles. 39 Therefore, the association between TABP and smoking may in fact be based on a common biological predisposition.
Type A behaviour pattern is assumed to be formed by the interplay between genetic and environmental factors. In this study, TABP was measured in adolescence and young adulthood, the participants being 12 to 21 years of age. By that age, parental behaviours such as the use of strict discipline and control are known to foster pathogenic aspects of TABP in children. 7, 40 An earlier assessment of TABP would have been less affected by environmental influences. Adjusted for age, parental education, and self-rated type A behaviour (hard-driving in men for smoking, and engagement-involvement in women for smoking and physical inactivity).
f Adjusted for age, parental education, and mother-rated type A behaviour (hard-driving in women and men for smoking, and impatience in men for smoking and in women for smoking and physical inactivity).
g Adjusted for age, parental education, self-rated type A behaviour, and mother-rated type A behaviour.
It should also be pointed out that the youngest participants were only 21 years of age at the measurement of educational level. At that age, one's educational status could still be in flux. However, compulsory education in Finland ends when the pupil turns 17. Upper secondary education comprises upper secondary school and vocational study programmes. Upper secondary school culminates in the matriculation examination (comparable to the British A-Levels), which is a prerequisite for studies at the tertiary level, i.e. at universities and polytechnics. Thus, the age of 17 is the critical point at which an individual chooses his/hers educational trajectory. In this study, the participant's educational level was determined by completed education or ongoing education, i.e. it was not required for the 21 year olds to have completed university education to be classified as 'academic'.
Conclusions
Our findings suggest that the inverse association of adulthood educational level with smoking and physical inactivity is partially rooted in adolescent and early adult personality. Pathogenic temperament-related personality characteristics may determine low educational level, and thereby contribute to the social gradient in health. Pathogenic personality characteristics may also set forth a life-long pattern where experiences accumulate, thus producing social inequalities in adult health risk behaviours.
